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(54) Surgical tissue treating device with locking mechanism 



(57) A locking mechanism for ensuring proper 
sequential usage of a surgical instrument is provided for 
an instrument utilizing a tissue treating energy, particu- 
larly a tissue heating energy, such as, for example, elec- 
trosurgical, ultrasonic, thermal, laser, infrared light, or 
other heating energies. One embodiment includes a 
cutting element to be used after heat treatment of tissue 
is completed to a desired degree. The instrument of the 



preferred embodiment includes a feedback monitor 
arranged to provide a signal indicating completion of tis- 
sue treatment. One embodiment includes an electro- 
mechanical locking mechanism responsive to the tissue 
treatment complete feedback signal and arranged to 
unlock when tissue treatment is complete. 
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has been applied, or when tissue treatment is 



Description 

This is a continuation-in-part to 
Serial No 08/362,070 filed on December 22. 1992 
wh h is a continuation-in-part of U.S. Application Senal 
^0 0^l.297.filed on September**, ^,dt«a 
continuation-in-part of U.S. Patent Na MW312 li- 
on July 22, 1993 incorporated here.n by reference. 

EfiklsUfafi 'mention 

electro! rgical instrument for cauterization, coagulation 
aSTSssue welding in the performan« , of surgical 
procedures, especially endoscope procedures. 



Qnrlrnrniin^^^p invention 



Surgical procedures requiring cutting of tssue can 
caui Weeding at the site of the cutting. Various ; tech- 
S^ have been adapted to control bleeding w* var- 
ying degrees of success such as. for example, sutumig 
Sno clips to blood vessels, and stapling, as well as 
other tissue heating techniques^ 
XSn Js^e joining or welding, tissue repair and 
also have permitted surgical procedures 
previously not possible or too risky. 

Surgical staplers have been used 'ortissuese^ 
ritv ioinino and approximation, and to provide hemosta- 
2F2£Z£«* tissue cutting. Such device 
Slude.Jexamp.e. linear ^.circular ^nga^- 
pling instruments. Typically, a linear cutter has paraHe 
rows of staples with a slot for a cutting means to travel 
Seen tS rows of staples. This type of surg-caT ste_ 
tiSmes tissue for improved cutting, joms layers 
Slue a^ Providee hemostasis by applying para el 
S of stapL to layers of surrounding tissue as the 
cXrrneans cuts between the parallel rows. In these 
lockout mechanisms have been , d^ribed to 
prevent retiring of single-shot staple cartridges^ 

Electrosurgical devices have been used for effect 
ing gSS hemostasis by heating 
vessels to cause coagulation or cautenzaton^.S. Pat 
en^No 5 403.312 discloses a clamping and cutting 
dice thaT clamps tissue, applies electrosurgic^ 
e^y o^he tissue and cuts the tissue. A descnbed 
orSed embodiment also applies staples to tissue 
held bv *e device. Other instruments have been used 
to cSng arKTcoagulating tissue, using other tissue 

ZXVSm. i* « for UltraS ° Und ' 
laser, thermal and infrared light. 

I is desirable to provide a means for controlling a 
heriSer^Sngdevicewimcutt^or^; 

pting functions, to prevent an improper^e^alappV 
Nation of these functions. For example to prevent 
^fiinn before providing hemostasis. It is also desirable 
oT^fa mSsforVeventing instrument use when 
tne Se cartridge is empty, before tissue heating 



energy 
incomplete. 

^immnryrfthft Invention 

Accordingly, it is an object of the present invention 
to prSahemostatictissue treating instrument w* a 
locking mechanism to ensure proper sequence of oper 

ation of the device. . 
, 0 A preferred embodiment provides a surgical instru- 
mertwTmat^etreatingport^ 
Energy delivering device arranged to del W er therapeutic 
energy to tissue and a tissue manipulate device. Ther- 
apeutic energy is energy. e.g.. ^urgicaLheat 
, 5 tight, ultrasonic, etc., used to treat tissue to cause * 
therapeutic effect. e.g. to heat, cut. coagulate weM 
cautaize. etc., tissue. Atissue manipulation device is a 
S which is used to treat or handle tissue wrth a 
mechanical means or a rneans ^avmg 
20 effect on tissue, e.g.. to divide, cut. |o.n. fasten, clip, sta 

P ' e " t* tissue treating portion of the preferred embodi- 
ment is coupled to a shaft. The shaft indues afre*- 
oeutic energy communication device which provides 
25 SSaoeTc energy to the therapeutic energy delivering 
25 SKUS. tissue .eating portion. Such energy com- 
munication device may conprise w^ or co« to 
supply electrical energy to an electrode or heater, a 
metal shaft to deliver ultrasonic energy, light f ibers to 
so deliver laser or light energy, etc. 

Atissuemanipulationactuatingdeviceactuatesthe 

tissue manipulating device and a locking mechanism 
moves or alters the manipulation actuati^cejom 
a locked to an unlocked position or visa versa. Pref era 

ci ip has been initiated or completed. 
81,6 Z preferred embodiment further inctixtes 
parameter measurement and instrument contio I devje 
which provides a feedback signal representative of ts 
40 £ Sent status e.g. weWing or Ration ^ 
olete and is coupled to and/or controls the tissue 
Seating Portion. eLr directiy or indirectly, by control- 
LTenergy delivered to the energy delivering device, by 
SngL tissue manipulation device by enabting or 

ria/ice to operate or be user operated in a sequential 

^Snf of the invention provides a cutting 
so device with an energy delivery means for tissue | wee- 
ing coagulation or cauterization, particularly along a 
cSinTpath The present invention provides a loctang 

element until therapeutic energy is applied or until after 
« ovulation, cauterization or welding has occuned. 
" "'Tn a preferred embodiment, electrosurgica^ energy 
is used, although other devices are contemplated by 
m invention. Accordingly, the Mention t* be 
described in use with an electrosurgical instrument. 



2 



3 



EP0 741 996 A2 



4 



In various embodiments of the present invention, 
electrosurgical energy may be applied in conjunction 
with application of one or more tissue fasteners such as. 
for example, staples, clips, absorbable fasteners, etc., 
using an applier to apply the fastener, such as a driver 
to drive staples into tissue. When in use with a cutting 
and stapling instrument the locking mechanism prefera- 
bly prevents staple firing until after electrosurgical 
energy has been applied and prevents retiring once sta- 
ples have been fired. Accordingly, a locking mechanism 
of one embodiment prevents actuation of the cutting 
element and staple drivers without application of RF 
energy or without proper hemostasis and then prevents 
refiring of a spent staple cartridge. 

These and other objects of the invention are 
described in a preferred embodiment in which an elec- 
trosurgical device includes an end effector with oppos- 
ing interfacing surfaces for engaging tissue 
therebetween, and two electrically different electrodes, 
corresponding to electrically different potentials, at least 
one electrode located on one or both of the opposing 
surfaces. Preferably, the electrodes are offset from each 
other with respect to interfacing surfaces, i.e., they are 
offset from each other so that they are not diametrically 
opposed from each other on an interfacing surface or 
surfaces. 

An electrosurgical instrument of a preferred embod- 
iment compresses tissue in a compression zone 
between a first interfacing surface and a second inter- 
facing surface and applies electrical energy through the 
compression zone. The first interlacing surface is com- 
prised of: a first electrode corresponding to a first pole 
of a bipolar energy source and a second electrode cor- 
responding to a second pole of a bipolar energy source. 
The second electrode is located on the same or oppo- 
site interfacing surface as the first electrode. In this par- 
ticular embodiment of the invention, the compression 
zone is an area defined by a compression ridge on one 
or more of the interfacing surfaces, which compresses 
the tissue against the other interfacing surface. A coag- 
ulation zone is defined by the first electrode, the second 
electrode, and an insulator insulating the first electrode 
from the second electrode. 

In one preferred embodiment, the hemostatic 
device is incorporated into a linear cutter similar to a lin- 
ear cutting mechanical stapler. In this embodiment the 
hemostatic device comprises two elongated electrode 
bars and a slot for a cutting means to cut tissue 
engaged by the end effector of the device. Preferably 
the bars are laterally adjacent an insulator forming a 
ridge to compress tissue to be cauterized. Optionally, 
one or more rows of staples may be provided on each 
side of the slot and bars to provide mechanical tissue 
security or approximation during the healing process. In 
operation, tissue is clamped between two jaws. Electri- 
cal energy in the form of radio frequency current is 
applied to the compressed tissue to cauterize the tis- 
sue. The device provides hemostatic lines adjacent the 
path of the cutting element. Other cutting and stapling 



instruments may be used as well, such as, for example, 
an interluminal circular cutting instrument. 

The lockout mechanism of the present invention 
may include mechanical, electrical and/or electro- 

s mechanical locking elements and may be actuated in 
response to a control signal, from a controller. 

In one embodiment, an indicator communicates to 
the user that the tissue has been cauterized to a desired 
or predetermined degree. In the preferred embodiment, 

w a tissue impedance sensor is incorporated into the 
device to determine coagulation status based on meas- 
ured tissue impedance. The impedance sensor may 
include a controller which provides a control signal 
based on the tissue treatment status. The control signal 

is may be used to control the generator, to electrically con- 
trol the locking mechanism and/or to provide a perceiv- 
able signal to a user. 

TTiese and other objects of the invention will be bet- 
ter understood from the following attached Detailed 

20 Description of the Drawings, when taken in conjunction 
with the Detailed Description of the invention. 

Detailed Description of the Dr awing s 

25 Fig. 1 is a perspective view of an endoscopic elec- 
trosurgical instrument of one embodiment of the 
present invention; 

Fig. 2 is a side elevational view of the embodiment 
30 of Fig. 1 shown in a closed, clamped position, 
before cutting or stapling; 

Fig. 3 is a side elevational view of the embodiment 
of Fig. 2 shown as RF energy is applied to tissue; 

35 

Fig. 4 is a side elevational view similar to Fig. 3 
shown after RF energy has been applied and the 
tissue has been stapled and cut; 

40 Fig. 5 is an exploded perspective view of the proxi- 
mal handle portion of the instrument of Fig. 1 ; 

Fig. 6 is an exploded perspective view of the inter- 
mediate and distal portion of the instrument of Rg. 
45 1; 

Rg. 7 is a side elevational view of the proximal han- 
dle portion in a first, open position of the instrument 
of Fig. 1 , shown with the left side handle cover and 
so wireforms removed; 

Fig. 8 is an elevational view of the inside of the left 
side handle portion showing the location of the 
wireforms and connectors used in the present 
55 invention; 

Rg. 9 is a longitudinal cross-sectional view of the 
intermediate portion of the instrument; 
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Fig lOisanelevationalviewoftheprox^lerrfcrf 
^intermediate portion showing , ih. »M d the 
Preforms to their respective contact pontons. 

Fin 11 is an enlarged cross-sectional view of the 
end of the intermediate porton of the 
instrument; 

Fig naisatransversecrosssectionalviewtaken 
along the lines 11 a-1 1a of Fig. 1V, 
Fig 12 i S aperspectiveviewshowingthewireforms 
contacting their respective contact pos.t.on; 

Fig 13 is an end view of Fig. 11 showing a slight 
b as in the wireforms allowing 
Reforms onto their respective contact positions. 

Fig. 14 is a longitudinal cross-secti onal ^of the 
distal end of the instrument of F.g. 1 shown .n a 
closed and clamped position; 

Fig. 15 is an enlarged partial cross^ectional view 
of the distal portion of Fig. 13; 

Fig. 16 is a transverse cross-sectional view taken 
along line 16-16 of Fig. 14; 

Fig. 17 is a transverse cross-sectional view taken 
along line 17-17 of Fig. 14; 

Fig 18 is a flow chart illustrating the use of the 
Srumentof Fig. 1 withalocWng mechanism of the 
present invention; 

Fin 19 illustrates a side view of a handle member of 
an'altema^ embodiment of a locking mechanism 
in a locked position; 

Fin 20 illustrates a side view of the handle of the 
^Sig.^wahthetockingmec^.sm.n 

an unlocked position; 

Fig. 21 illustrates a side view of the handlec* Figs_ 
19 and 20 as showing the locking mechanism being 
reset after firing; 

Fig 22 is a block diagram illustrating a preferred 
use of the lockout devices of Figs. 19-21 , 

BeiailedD^^ 



While the present invention is generally applicable 



ence to an endoscopic bipolar linear cutting and sta- 

"near cutting and stapling instruments 
are K the art and are discu^for example. ,n 
* oatent Nos. 4.608.981 , and 4.633.874. 

5 £"9^ to Figs. 1-17 there is illustrate. Ian 
instrument of the present invention to be used in oon- 
Snl an irrpedance feedback d«K*£ endo- 
'iopic linear cutting and step Img "J"* "J 

are comprised of interfacing jaw members 32. 34. jaw 
« 32 is movably secured to jaw member 34. The 

32 34 are shown in an undamped posrtion in Fig. 1 . in 

Lerav andwior to cutting and stapling in F.g. 2, ma 
25 damped^tion after application of M-ijJ 
m Tandpriortocutting and stapling m F,g 3 and in 
a cS>ed Position after cutting and stapling ^ 
Jaw member 32 comprises an anvil 18. U-shaped 

. sfesaisssas 

bv the U-shaped insulating material 31 . 
Y jaw member 34 comprises a cartridge channel 22 

Lnnel 22. The cartridge 23 indudes a track 25 for 
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wedge 13. a knife channel 26 extending longitudinally 
through the center of the cartridge 23, a series of drivers 
24 extending into the track 25 and staples 17 arranged 
in two sets of single rows. 

The sheath 30 is formed of an insulative material s 
and has an electrically conductive closure tube 38 
extending through its lumen. In a preferred embodi- 
ment, the closure tube 38 acts as a jaw closure tube and 
as an electrical contact. A channel retainer 37a extends 
from the proximal end of the closure tube 38 and is 
secured to channel 37 which there extends distally 
through the remainder of the closure tube 38 to form jaw 
member 34. The channel 37 includes cartridge channel 
22 extending distally from the closure tube 38. 

The body 16 has a damping trigger 12 for advanc- 
ing the closure tube 38 to close the jaws 32, 34 towards 
each other engaging tissue therebetween. Rotation of 
the clamping trigger 12 causes the closure tube 38 to 
advance co-axially through the sheath 30 over a cam- 
ming surface 32a of jaw 32 to close the jaws 32, 34 onto 
tissue situated between the jaws 32, 34. 

The channel retainer 37a guides co-axial move- 
ment of a drive rod 41 within the channel 37. The drive 
rod 41 is advanced by the rotation of the firing trigger 1 4 
as described in more detail below. The driving rod 41 is 
coupled on its distal end to a block 43. The block 43 is 
coupled to a cutting means 11 and a staple driving 
wedge 13, which the drive rod 41 advances by way of 
the block 43 into the end effector 15. A wedge guide 46 
is used to guide wedge 1 3 into track 25. Jaw member 32 
is secured by way of the channel 37 to the jaw member 
34. 

When the drive rod 41 advances the cutting ele- 
ment 11, the cutting element 11 advances through the 
knife channel 26 in between the bars 27, 28 to cut tissue 
engaged by jaws 32, 34 when the tissue has been cau- 
terized. Thus, the cut line is media to the coagulation 
lines formed by the bar electrodes 27, 28. The drive rod 
41 simultaneously advances the block 43 and thus the 
wedge 1 3 which drives the drivers 24 into the staples 1 7 
causing the staples 17 to fire through tissue and into the 
pockets 36 of the anvil 1 8. Staples 1 7 are applied in sin- 
gle longitudinal rows on each side of the cutting element 
1 1 as the cutting element 1 1 cuts the tissue. 

A knob 44 located on the distal end of the body 16 
rotates the closure tube 38, channel retainer 37a, chan- 
nel 37 and end effector 15 which are directly or indi- 
rectly coupled to the knob 44 so that the knob 44 may 
be used for rotational placement of the end effector jaws 
32, 34. The knob 44 includes a peg (not shown) which 
fits into and engages indentation 38a closure tube 38. 
Closure tube 38 is fitted at its proximal end, into the 
housing 16. 

Electrical energy is supplied to the electrode 39 and 
anvil 18, 70 through connections such as those 
described below, or other connections means, such as, 
for example, like those described in U.S. Patent No. 
5.403,312, incorporated herein by reference. The gen- 
erator 70 is user controlled by way of RF switch 59 



located in the housing 16. Wires 19c. 19d extend from 
switch 59 to a controller included with the generator 70 
as described below. 

Wires 19a and 19b extend into the body 16 of the 
instrument and deliver energy to electrodes 39, 18 
respectively. Wires 19a, 19b are coupled to low imped- 
ance contact elements 20a, 20b respectively and con- 
tact elements 20a, 20b are coupled to wireforms 47a, 
47b respectively. Wireforms 47a, 47b are exposed at 
their distal ends 48a, 48b. Wireforms 47a and 47b are 
biased respectively towards closure tube 38 and contact 
ring 49b located on the proximal end of channel retainer 
37a, so as to make electrical contact with the closure 
tube 38 and ring 49b respectively. 

Wire 19a delivers electrical current to the anvil 18 
by way of first wire form 47a which contacts electrically 
conductive closure tube 38 which contacts electrically 
conductive anvil 18 as closure tube 38 closes jaws 32, 
34. 

Wire 19b delivers electrical current to the electrode 
39 through second wire form 47b which contacts con- 
tact ring 49b coupled to wire 40b extending through the 
closure tube 38 to the electrode 39. 

The closure tube 38 and ring contact 49b permit the 
knob 44 to rotate while contact is maintained between 
closure tube 38, ring 49b, and wireforms 47a, 47b, 
respectively. The ring 49b is electrically insulated from 
the closure tube 38. 

Wire 40b extends through seal 45 which fits into 
channel retainer 37a, which fits into closure tube 38. 

Clamping trigger 12 includes gear teeth 12a which 
movabiy engage with teeth 66b of yoke 66. Yoke 66 is 
coupled on its distal end to the closure tube 38. When 
clamping trigger 12 is actuated, the gear teeth 12a 
engage with teeth 66b in yoke 66 causing the yoke 66 to 
advance distally. Closure tube 38 closes jaws 32, 34 as 
it advances over camming surface 32a of jaw 32. 

The RF switch 59 is rotated to switch on RF energy 
to be supplied to the therapeutic electrodes. When the 
RF switch 59 is rotated, detente protrusion 59a on the 
switch 59 hooks under detente protrusion 58a on 
detente arm 58, preventing the switch 59 from deacti- 
vating RF energy unless the RF switch 59 is manually 
rotated back to its original position. The RF energy may 
also be turned off electrically. 

Switch 59 has a moveable contact 67a and a sta- 
tionary contact 67b. The moveable contact 67a rotates 
with switch 59 to contact stationary contact 67b when 
switch is on. A signal is supplied to the generator 70 
through wires 19c, 19d coupled to stationary contact 
67b and moveable contact 67a respectively. 

Ledge 60a of release button 60 is engaged with the 
proximal end of the yoke 66 adjacent step ledge 66a on 
proximal end of yoke 66. When the yoke 66 is advanced 
by the clamping trigger 12, the ledge 60a rotates down 
behind proximal end of yoke 66, thereby preventing 
yoke 66 from retracting until release button 60 has been 
pressed. Thus the jaws 32, 34 will remain in a closed 
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position until a user releases the jaws 32, 34 with 
release button 60. 

The switch 59 includes fingers 59c which srt just 
above proximal end of yoke 66. The ledge 60* .0 the 
retoaGe button 60 fits in between fingers 59c. The RF 5 
SSsSonnot be activated, i.e.. rotated forward, unttl 
^e yoke 66 has been advanced distally so toat fingers 
Xc * switch 59 are free to rotate behind prox.mal end 

° f Cetntch 59 also includes a .ower hook 59b which to 
enaages groove 53a of firing rack 53. Rr.no rack 53 
rS gear teeth 53b which are eng*« l» £ 
teeth 1 4a of f iring trigger 1 4. The f .ring rack 53 s cou 
Sd on its distal end to pinion gear 54 wh,ch ,n turn ^ 
engages the drive rod 41. 

Men the firing trigger 14 is pulled, the f .re rack 53 
is advanced distally to rotate pinion 54 wh.ch advances 
heSrod41 distallyto actuate the cutting elemerrt 
1 1 and to drive staples 17 into tissue engaged by the ^ 

lockout device or devices for preventing application of 
S^nergT staples or knife actuation until the ,aws 32. 

pTop^ sequence is followed as illustrated m F.gs 1-4 
and 18. and as described in more detaH 

The present invention also prov-des a deterrted RF 
switch so that RF energy is continuously ***** 
Z switoh 59 is manually released or until me i RF 
energy is switched off. e.g.. by an electncal feedback ^ 
control signal to the generator 70. . Aara M „ 

The closure trigger 1 2 and firing tngger 1 4 are 
,ocked and a spring 57 is mechanically coupled to both 

^en'tiiue is engaged between damped jaw 
members 32, 34. and RF energy has been 40 
Mng Wgger 14 located on housing 16 may be actuated 
a cutting element 11 through! he erjaged 
issue to cut the tissue. Simultaneously ' when the hnng 
Sgger 14 is actuated, the wedge 13 is advanced 
Sough the track 25 causing the drivers to 24 to d*- « 
place towards the staples 17, thereby drrving the sta- 
ples 17 through tissue and into anvil pockets 36. 

A preferred embodiment of the present .nvention 
indu de?afeedback system des^irdk^- 
a desired or predetermined tissue effect has occurrea. 
An auSe visible, tactile, or other feedback system 
may be used to indicate when suffteient cautenration 
"spurred at which point J^RF energy ^ 
turned off In a particular embodiment, the feedback 
££. measured or more el^cal gamete, o, 55 
the svstem e.g.. the electrical impedance of the tissue 
o which Se electrical energy is applied, to deterrmne 
LTe characteristics. e.g.. coagulation conpta* * 
Sample of such a feedback system .s descnbed .n U.S 



application Serial No. 08*11.297. filed on September 
23 1994. incorporated herein by reference. 

' Using such a feedback system, an electoral signa 
may be provided to turn off RF energy Such a signal 
may be used to electrically open a locking mectamsm 
Hermit a cutting element actuation or apphcation of 
staples. After the RF energy is turned off *e cuttmg 
nis 11 is advanced and the staples 17 are tired 
using the firing trigger 14. 

In one embodiment, the cartridge proves muttrf.re 
stapling capabilities by having single rows of staples, as 
^sed to toe convention double row of staples f the 
bridges in the laparoscope stapling and cutting 
devices presently in use. In order to prov.de better 
heTcSis, this type of stapler wasdesigned tc .provrie 
aTouble row of staples for each paralleh ™ 
of the size of the space necessary to corton toe double 
row of staples, a refireable cartndge with stacked sta 
p^ has not been prefened because of the addmonal 
£ace required for stacking staples. In the muttrf.re sta- 
Sng embodiment a single row of staples .s u^Uang 
a single row of staples permits stacking of staple ^n toe 
^pace previously occupied by the second row <* Sta- 
ges, providing multifire capabilrties^The device of toe 
present may however, if desired, include doub e. tople. 

£ are required and the electrical coagulation lines 
provide the necessary hemostasis or tissue weWing 
effect. A cartridge is defined herein to mean a staple 
containing mechanism. , 

Referring to F,g. 18. a preferred metocd of opera- 
tion of toe instrument of Rgs. 1-17 is illustrated. The 
2s32 34 of the instrumentioareopened by pressing 
button 60 (block 500). If the cartridge 22 has ; beer , useo. 
Se cartridge is replaced (blocks 501. SO^Then. toe 
jaws 32. 34 are positioned on tissue (block 503) The 
instrument 10 is then closed by actuating togger 12 
(block 504). ff the instrument is not fully closed, the RF 
Kit remains in place and RF cannot be applied 
(block 505). The instrument must be a reposrtioned on 
Ee again and/or the instrument must be closed. I the 
instrument is fully closed, the RF swHch may be acti- 
actuating RF ^tch 59 (btock 506). Actuation 
of the RF switch 59 releases the cutting and Mphng 
lockout (block 507). As RF energy is appl.ed. tissue is 
treated and monitored for completion of tissue treat- 
merrtA done signal indicates to a user that treatment is 
Sete and toe generator output ^energy , co^ 
led by a corresponding generator control s.gnal (block 
508). The user may then actuate cutting and stapling 
with trigger 14 (block 509). 

Referring nowto F.gs. 19-21. there is ..lustratod an 
alternative embodiment of the lockout of the present 
tZon. A handle or housing 116 is illustrated I having 
a clamping trigger 112 and a firing trigger 114 The 
SaS togged 

Snot JL) similar to that illustrated in Figs W 
by engaging teeth 166b of yoke 166 wrto gear teeth 
1 12a of clamping trigger. As the yoke 166 is advanced 
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distally, the closure tube closes jaws of the end effector 
in a similar manner as that illustrated with respect to 
Figs. 1-17. 

An RF switch 159 is activated by a user to provide 
RF energy to the end effector (not shown) of the instru- 
ment. (The end effector of the instrument of this embod- 
iment is configured in the same manner as that in Figs. 
1-17.) The RF switch may be located, for example, on 
the handle 116 or as a foot switch. The RF switch 159 
signals to the generator to supply energy to the end 
effector. 

The instrument may alternatively include an RF 
switch which acts in a manner just as that described in 
Figs. 1-17 in which an RF switch on the handle cannot 
be activated until the jaws have closed, i.e., the yoke 
has been advanced distally. 

The generator is arranged to receive impedance 
information of the tissue being treated by the end effec- 
tor. Such a device and method are illustrated in U.S. 
Application Serial No. 08/311,297, filed on September 
23, 1994. When the generator has detected a coagula- 
tion complete condition using the tissue impedance 
feedback, a signal is provided to an electro-mechanical 
lockout mechanism as described below. 

The electro-mechanical lockout mechanism com- 
prises a solenoid 180 which receives an electrical signal 
through wires 181 from the generator 170. The solenoid 
180 is a pull solenoid which includes a movable end 182 
which moves downwardly in response to an appropriate 
signal delivered through wires 181. The end 182 of the 
solenoid 180 is coupled to a mechanical lever 183 
through pin 184. The lever 183 includes a hook 185 with 
a detent knob 186. In a locked position, the hook 185 
engages with a groove 153a of a firing rack 153. The fir- 
ing rack 153 includes gear teeth 153b which are 
engaged by gear teeth 1 14a of firing trigger 1 14. The fir- 
ing rack 153 acts to advance the cutting element and 
staple drivers in the end effector in a manner similar as 
that described in Figs. 1-17. 

Once the jaws have been closed using the clamp- 
ing trigger 112 and the RF energy has been turned on 
using the footswitch 159, a signal must be sent to the 
solenoid 180 through wires 181 to cause the solenoid 
180 to pull the lever 183 so that hook 185 is rotated 
away from the groove 1 53a of the firing rack 1 53 thereby 
freeing the firing rack 153 to advance distally. A tissue 
monitor incorporated with the generator 1 70 determines 
if the coagulation has been completed using an imped- 
ance feedback monitor. Upon completion of coagula- 
tion, a control signal is sent from wires 181 to the 
solenoid 180 to cause the end 182 to retract into the 
solenoid 180. This causes the lever 183 to rotate the 
hook 185 away from the rack 153. The detent 186 on 
the lever 183 engages with detent 187 located in the 
housing to hold the lever 183 away from the rack 153. 

After the staples are fired, the release button 160 
must be pressed to release the jaws from their closed 
position and thus the instrument from the tissue. The 
release button 160 includes a finger 161 which engages 



with the ledge 162 in the lever 183 when the release 
button 160 is pressed. The finger 162 causes an 
upward force on the ledge 162 which causes the lever 
183 to release from detent 187 and reengage the 

5 groove 153a of the firing rack 153 with the hook 185 of 
the lever 183. 

Referring now to Fig. 22, a method of using the 
instrument of Figs. 19-21 is illustrated. The jaws of the 
instrument 110 are opened by pressing release button 

10 1 60 (block 600). rf the cartridge has been used, the car- 
tridge is replaced (blocks 601, 602). Then, the jaws of 
the instrument are positioned on tissue (block 603) and 
are closed by trigger 112 (block 604). RF energy is 
applied by the user by activating the footswitch 159 

is once the user has determined that the jaws are appro- 
priately positioned on tissue (block 605). The tissue is 
monitored for completion of treatment (blocks 606, 607) 
using a tissue monitor feedback device such as, for 
example, the device described in U.S. Application Serial 

20 No. 08/311,297. A tissue treatment done signal is pro- 
vided when treatment is completed. When tissue treat- 
ment is complete, RF energy is turned off (block 609) 
and the solenoid 180 is activated to release the cutting 
and stapling lockout (block 610). The cutting and sta- 

25 pling mechanisms may then be actuated (block 61 0). 

Several variations of this invention have been 
described in connection with specific embodiments 
involving electrosurgical hemostatic devices and endo- 
scopic cutting and stapling. Naturally, the invention may 

30 be used in numerous applications where hemostasis in 
desired. Also, the locking mechanism may be used in 
numerous devices where a tissue treating energy is 
used and prior to cutting and/or stapling by the instru- 
ment. Various hemostatic energies may be used prior to 

35 cutting, stapling or other mechanical manipulation of tis- 
sue, such as, ultrasonic energy, thermal energy, laser 
energy, infrared light energy, etc. Various tissue moni- 
toring parameters or means may be used to provide a 
responsive electro-mechanical feedback signal. For 

40 example, electrical impedance, mechanical impedance, 
temperature or light absorption or reflectance may be 
' used as feedback to generate the feedback signal. 
Accordingly, it will be understood by those skilled in the 
art that various changes and modifications may be 

45 made in the invention without departing from its scope, 
which is defined by the following claims and their equiv- 
alents. 



Claims 

so 

1 . A surgical instrument comprising : 

a tissue treating portion including: a therapeu- 
tic energy delivering device arranged to deliver 
55 therapeutic energy to tissue, and a tissue 

manipulation device; 

a shaft coupled to said tissue treating portion, 
said shaft including a therapeutic energy com- 
munication device operatively coupled to said 
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therapeutic energy delivering device said 
energy delivering device and said energy com- 
munication device adapted to be actuated to 
deliver therapeutic energy to tissue; 
a tissue manipulation actuating device having a 
locked position and an unlocked position, said 
tissue manipulation actuating device extending 
through said shaft and operatively coupled to 
said tissue manipulation device; and 
a locking mechanism coupled to said tissue 
manipulation actuating device for moving said 
tissue manipulation actuating device from said 
locked position to said unlocked position after 
said therapeutic energy delivering device and 
said therapeutic energy communication device 
are actuated to deliver therapeutic energy to 
tissue. 

The surgical instrument of claim 1 wherein said sur- 
gical instrument further comprises a tissue parame- 
ter measurement and instrument control device 
adapted to provide a feedback signal representa- 
tive of a tissue treatment status of tissue being 
treated by said therapeutic energy delivering 
device said parameter measurement and instru- 
ment control device coupled to said tissue treating 
portion of said instrument. 

The surgical instrument of claim 1 wherein said tis- 
sue manipulation device comprises a tissue cutting 
device. 

The surgical instrument of claim 1 wherein said 
therapeutic energy delivering device comprises at 
least one electrode of an electrosurgical system 
and wherein said therapeutic energy delivering 
device comprises an electrosurgical energy com- 
municating means for providing electrosurgical 
energy to sad at least one electrode. 

An electrosurgical instrument comprising: 

a shaft having a distal end; 
an end effector located at the distal end of the 
shaft, said end effector adapted to receive elec- 
trosurgical energy therein, said end effector 
comprising: 

first and second elements comprising first 
and second opposed tissue contacting sur- 
faces respectively, said surfaces moveable 
relative to each other from an open, 
spaced-apart position for positioning tis- 
sue therebetween, to a closed position for 
engaging the tissue, at least a portion of 
one of said surfaces being electrically con- 
ductive and arranged to receive the elec- 
trosurgical energy; 



a cutting element moveable to cut tissue 
engaged by said end effector; 

an actuating device operatively coupled to the 
cutting element, said actuating device extend- 
ing through said shaft to said cutting element 
and arranged to actuate said cutting element to 
cut tissue; and 

a locking mechanism operatively coupled to 
said actuating device, said locking mechanism 
having a first position in which said locking 
mechanism engages said actuating device to 
prevent actuation of said cutting element, and a 
second position in which said locking mecha- 
nism releases said actuating device to permit 
actuation of said cutting element 

6. The electrosurgical instrument of claim 5 wherein 
said locking mechanism comprises an electrome- 
chanical device. 

7. The electrosurgical instrument of claim 5 further 
comprising a tissue parameter measurement and 
instrument control device adapted to provide a 
feedback signal representative of a tissue treatment 
status of tissue being treated by said at least one 
electrode, said parameter measurement and instru- 
ment control device coupled to said end effector of 
said instrument. 



30 



8. A method for surgically treating tissue comprising: 

providing a surgical instrument comprising: 

35 a tissue treating portion including: a thera- 

peutic energy delivering device arranged 
to deliver therapeutic energy to tissue, and 
a tissue manipulation device; 
a shaft coupled to said tissue treating por- 
40 tion. said shaft including a therapeutic 

energy communication device operatively 
coupled to said therapeutic energy deliver- 
ing device said energy delivering device 
and said energy communication device 
45 adapted to be actuated to deliver thera- 

peutic energy to tissue; 
a tissue manipulation actuating device 
having a locked position and an unlocked 
position, said tissue manipulation actuat- 
so ing device extending through said shaft 

and operatively coupled to said tissue 
manipulation device; and 
a locking mechanism coupled to said tis- 
sue manipulation actuating device for mov- 
55 ing said tissue manipulation actuating 

device from said locked position to said 
unlocked position after said therapeutic 
energy delivering device and said thera- 
peutic energy communication device are 
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actuated to deliver therapeutic energy to 
tissue; 

engaging tissue with said tissue treating por- 
tion; 5 
applying therapeutic energy to treat said tissue; 
determining that tissue treatment is complete; 
then moving said locking mechanism from said 
locked position to said unlocked position; and 

10 

manipulating said tissue with said tissue manipulat- 
ing device. 

9. A method for surgically treating tissue comprising: 

15 

providing a surgical instrument comprising: 

a tissue treating portion including: a thera- 
peutic energy delivering device arranged 
to deliver therapeutic energy to tissue, and 20 
a tissue manipulation device; 
a shaft coupled to said tissue treating por- 
tion, said shaft including a therapeutic 
energy communication device operatively 
coupled to said therapeutic energy deliver- 2s 
ing device said energy delivering device 
and said energy communication device 
adapted to be actuated to deliver thera- 
peutic energy to tissue; 

a tissue manipulation actuating device 30 
having a locked position and an unlocked 
position, said tissue manipulation actuat- 
ing device extending through said shaft 
and operatively coupled to said tissue 
manipulation device; and 35 
a locking mechanism coupled to said tis- 
sue manipulation actuating device for mov- 
ing said tissue manipulation actuating 
device from said locked position to said 
unlocked position after said therapeutic 40 
energy delivering device and said thera- 
peutic energy communication device are 
actuated to deliver therapeutic energy to 
tissue; 

45 

engaging tissue with said tissue treating por- 
tion; 

applying therapeutic energy to treat said tissue 
and moving said locking mechanism from said 
locked position to said unlocked position; so 
determining that tissue treatment is complete; 
and 



providing an electrosurgical instrument com- 
prising: 

a shaft having a distal end; 
an end effector located at the distal end of the 
shaft, said end effector adapted to receive elec- 
trosurgical energy therein, said end effector 
comprising: 

first and second elements comprising first 
and second opposed tissue contacting sur- 
faces respectively, said surfaces moveable 
relative to each other from an open, 
spaced-apart position for positioning tis- 
sue therebetween, to a closed position for 
engaging the tissue, at least a portion of 
one of said surfaces being electrically con- 
ductive and arranged to receive the elec- 
trosurgical energy; 

a cutting element moveable to cut tissue 
engaged by said end effector; 

an actuating device operatively coupled to the 
cutting element, said actuating device extend- 
ing through said shaft to said cutting element 
and arranged to actuate said cutting element to 
cut tissue; and 

a locking mechanism operatively coupled to 
said actuating device, said locking mechanism 
having a first position in which said locking 
mechanism engages said actuating device to 
prevent actuation of said cutting element, and a 
second position in which said locking mecha- 
nism releases said actuating device to permit 
actuation of said cutting element; 
clamping tissue between said surfaces; 
applying electrosurgical energy to treat said tis- 
sue; 

determining that tissue treatment is complete; 
then moving said locking mechanism from said 
first position to said second position; and 

cutting said tissue with said cutting element. 



manipulating said tissue with said tissue manipulat- 
ing device. 55 

10. A method for electrosurgically treating tissue com- 
prising: 
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